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CALCULATION OF FLARE FEED RATES FROM FINs TK-1 THROUGH TK-11 AND TRUCK1 During Stabilizer Downtime

BORDOVSKY STABILIZATION FACILITY October 1 2011 through September 30 2012

BURLINGTON RESOURCES OIL & GAS COMPANY LP

TK-1 through TK-11 and TRUCK1 Total Emissions:a

VOC Emissions (lb/hr): 189.36
VOC Emissions (TPY): 303.39
Hydrocarbon Emissions (lb/hr): 208.89
Hydrocarbon Emissions (TPY): 334.68

Heating

Unstabilized 
Condensate Tanks 

Flash Gas
Valueb Weight Hourly Annual Hourly Annual

Constituent (Btu/lb) (%) (lb/hr) (T/yr) (MMBtu/hr) (MMBtu/yr)

Methane 23,861 2.69% 5.62 9.00 0.13 420.91
Ethane 22,304 5.30% 11.07 17.74 0.24 775.52
Propane 21,646 21.38% 44.66 71.55 0.95 3,035.59
I-Butane 21,242 9.93% 20.74 33.23 0.43 1,383.51
N-Butane 21,293 21.59% 45.10 72.26 0.94 3,015.72
I-Pentane 21,025 10.69% 22.33 35.78 0.46 1,474.46
N-Pentane 21,072 9.43% 19.70 31.56 0.41 1,303.46
Cyclopentane 20,350 0.00% 0.00 0.00 0.00 0.00
n-Hexane 20,928 3.35% 7.00 11.21 0.14 459.82
Cyclohexane 20,195 0.77% 1.61 2.58 0.03 102.12
Other Hexanes 20,928 5.81% 12.14 19.44 0.25 797.41
Heptanes 20,825 4.25% 8.88 14.22 0.18 580.42
Octanes 20,747 1.27% 2.65 4.25 0.05 172.82
Nonanes 20,687 0.37% 0.77 1.24 0.02 50.28
Decanes Plus 20,638 0.24% 0.50 0.80 0.01 32.36
Benzene 18,172 0.35% 0.73 1.17 0.01 41.67
Toluene 18,422 0.72% 1.50 2.41 0.03 87.02
Ethylbenzene 18,658 0.08% 0.17 0.27 0.003 9.87
Xylene 18,438 0.42% 0.88 1.41 0.02 50.96

VOC 90.65%

Totals: 4.30 13,793.92

Total HC (lb/hr) = VOC Emissions (lb/hr) * (1/ VOC% of stream)
Total HC (lb/hr) = (189.36 lb/hr) * (1/ 90.65%)

Total HC (lb/hr) = 208.89 lb/hr

b Heating values taken from Perry's Chemical Engineers' Handbook , Table 3-207 (pg. 3-155)

MMBtu/hr Methane = Methane Heating Value (Btu/lb) * Hourly Methane Emissions (lb/hr) * 98% of stream is combusted  / 10^6 
MMBtu/hr Methane = (23,861 Btu/lb) * (5.62 lb/hr) * 98% / (10^6)
MMBtu/hr Methane = 0.13 MMBtu/hr

MMBtu/yr Methane = Methane Heating Value (Btu/lb) * Annual Methane Emissions (T/yr) * (2,000 lb/T) * 98% of stream is combusted  / 10^6 
MMBtu/yr Methane = (23,861 Btu/lb) * (9.00 T/yr) * (2,000 lb/T) * 98% / (10^6)
MMBtu/yr Methane = 420.91 MMBtu/yr

TK-1 through TK-11 and TRUCK1 
Emissions c Flare Feed Rated

a Total VOC Emissions were determined by adding the Uncontrolled Streams for FIN TK-13 through TK-14 on the Tank Summary table.  Total Hydrocarbon Emissions 
were calculated as follows:

c  Emission Rates were proportioned from the Total Hydrocarbon Emissions using the Stabilized Condensate Tank Off-Gas stream constituents weight percents.

d  An example calculation for the hourly flare feed rate for Methane is demonstrated.  

  An example calculation for the annual flare feed rate for Methane is demonstrated. 



CALCULATION OF FLARE FEED RATES FROM FINs TK-1 THROUGH TK-11 AND TRUCK1 During Stabilizer Runtime

BORDOVSKY STABILIZATION FACILITY October 1 2011 through September 30 2012

BURLINGTON RESOURCES OIL & GAS COMPANY LP

TK-1 through TK-11 and TRUCK1 Total Emissions:a

VOC Emissions (lb/hr): 99.90
VOC Emissions (TPY): 93.08
Hydrocarbon Emissions (lb/hr): 141.40
Hydrocarbon Emissions (TPY): 131.75

Heating

Unstabilized 
Condensate Tanks 

Flash Gas
Valueb Weight Hourly Annual Hourly Annual

Constituent (Btu/lb) (%) (lb/hr) (T/yr) (MMBtu/hr) (MMBtu/yr)

Methane 23,861 10.26% 14.51 13.52 0.34 632.30
Ethane 22,304 13.98% 19.77 18.42 0.43 805.25
Propane 21,646 24.19% 34.20 31.87 0.73 1,352.12
I-Butane 21,242 7.89% 11.16 10.40 0.23 433.00
N-Butane 21,293 16.05% 22.69 21.15 0.47 882.68
I-Pentane 21,025 6.95% 9.83 9.16 0.20 377.47
N-Pentane 21,072 6.00% 8.48 7.91 0.18 326.69
Cyclopentane 20,350 0.00% 0.00 0.00 0.00 0.00
n-Hexane 20,928 1.89% 2.67 2.49 0.05 102.14
Cyclohexane 20,195 0.43% 0.61 0.57 0.01 22.56
Other Hexanes 20,928 3.40% 4.81 4.48 0.10 183.76
Heptanes 20,825 2.21% 3.12 2.91 0.06 118.78
Octanes 20,747 0.59% 0.83 0.78 0.02 31.72
Nonanes 20,687 0.16% 0.23 0.21 0.00 8.51
Decanes Plus 20,638 0.09% 0.13 0.12 0.00 4.85
Benzene 18,172 0.20% 0.28 0.26 0.00 9.26
Toluene 18,422 0.37% 0.52 0.49 0.01 17.69
Ethylbenzene 18,658 0.04% 0.06 0.05 0.001 1.83
Xylene 18,438 0.19% 0.27 0.25 0.00 9.03

VOC 70.65%

Total: 2.83 5,319.64

Total HC (lb/hr) = VOC Emissions (lb/hr) * (1/ VOC% of stream)
Total HC (lb/hr) = (93.08 lb/hr) * (1 / 70.65%)
Total HC (lb/hr) = 141.40 lb/hr

b Heating values taken from Perry's Chemical Engineers' Handbook , Table 3-207 (pg. 3-155)

MMBtu/hr Methane = Methane Heating Value (Btu/lb) * Hourly Methane Emissions (lb/hr) * 98% of stream is combusted  / 10^6 

MMBtu/hr Methane = (23,861 Btu/lb) * (14.51 lb/hr) * 98% / (10^6)

MMBtu/hr Methane = 0.34 MMBtu/hr

MMBtu/yr Methane = Methane Heating Value (Btu/lb) * Annual Methane Emissions (T/yr) * (2,000 lb/T) * 98% of stream is combusted  / 10^6 
MMBtu/yr Methane = (23,861 Btu/lb) * (13.52 T/yr) * (2,000 lb/T) * 98% / (10^6)
MMBtu/yr Methane = 632.30 MMBtu/yr

TK-1 through TK-11 and TRUCK1 
Emissions c Flare Feed Rate d

a Total VOC Emissions were determined by adding the Uncontrolled Streams for FIN TK-1 through TK-11 and TRUCK1 on the Tank Summary table.  Total 
Hydrocarbon Emissions were calculated as follows:

c  Emission Rates were proportioned from the Total Hydrocarbon Emissions using the Unstabilized Condensate Tank Flash Gas stream constituents weight percents.

d  An example calculation for the hourly flare feed rate for Methane is demonstrated.

  An example calculation for the annual flare feed rate for Methane is demonstrated. 



CALCULATION OF FLARE FEED RATES FROM FINs TK-13 AND TK-14

BORDOVSKY STABILIZATION FACILITY October 1 2011 through September 30 2012

BURLINGTON RESOURCES OIL & GAS COMPANY LP

TK-13 through TK-14 Total Emissions:a

VOC Emissions (lb/hr): 159.69
VOC Emissions (TPY): 95.83
Hydrocarbon Emissions (lb/hr): 176.16
Hydrocarbon Emissions (TPY): 105.71

Heating

Accumulator Tank 
Condensate Tanks 

Off- Gas
Valueb Weight Hourly Annual Hourly Annual

Constituent (Btu/lb) (%) (lb/hr) (T/yr) (MMBtu/hr) (MMBtu/yr)

Methane 23,861 2.69% 4.74 2.84 0.11 132.82
Ethane 22,304 5.30% 9.34 5.60 0.20 244.81
Propane 21,646 21.38% 37.66 22.60 0.80 958.83
I-Butane 21,242 9.93% 17.49 10.50 0.36 437.16
N-Butane 21,293 21.59% 38.03 22.82 0.79 952.38
I-Pentane 21,025 10.69% 18.83 11.30 0.39 465.66
N-Pentane 21,072 9.43% 16.61 9.97 0.34 411.77
Cyclopentane 20,350 0.00% 0.00 0.00 0.00 0.00
n-Hexane 20,928 3.35% 5.90 3.54 0.12 145.21
Cyclohexane 20,195 0.77% 1.36 0.81 0.03 32.06
Other Hexanes 20,928 5.81% 10.23 6.14 0.21 251.86
Heptanes 20,825 4.25% 7.49 4.49 0.15 183.27
Octanes 20,747 1.27% 2.24 1.34 0.05 54.49
Nonanes 20,687 0.37% 0.65 0.39 0.01 15.81
Decanes Plus 20,638 0.24% 0.42 0.25 0.01 10.11
Benzene 18,172 0.35% 0.62 0.37 0.01 13.18
Toluene 18,422 0.72% 1.27 0.76 0.02 27.44
Ethylbenzene 18,658 0.08% 0.14 0.08 0.003 2.93
Xylene 18,438 0.42% 0.74 0.44 0.01 15.90

VOC 90.65%

Totals: 3.61 4,355.69

Total HC (lb/hr) = VOC Emissions (lb/hr) * (1/ VOC% of stream)
Total HC (lb/hr) = (159.69 lb/hr) * (1/ 90.65%)

Total HC (lb/hr) = 176.16 lb/hr

b Heating values taken from Perry's Chemical Engineers' Handbook , Table 3-207 (pg. 3-155)

MMBtu/hr Methane = Methane Heating Value (Btu/lb) * Hourly Methane Emissions (lb/hr) * 98% of stream is combusted  / 10^6 
MMBtu/hr Methane = (23,861 Btu/lb) * (4.74 lb/hr) * 98% / (10^6)
MMBtu/hr Methane = 0.11 MMBtu/hr

MMBtu/yr Methane = Methane Heating Value (Btu/lb) * Annual Methane Emissions (T/yr) * (2,000 lb/T) * 98% of stream is combusted  / 10^6 
MMBtu/yr Methane = (23,861 Btu/lb) * (2.84 T/yr) * (2,000 lb/T) * 98% / (10^6)
MMBtu/yr Methane = 132.82 MMBtu/yr

c  Emission Rates were proportioned from the Total Hydrocarbon Emissions using the Stabilized Condensate Tank Off-Gas stream constituents weight percents.

d  An example calculation for the hourly flare feed rate for Methane is demonstrated.  

  An example calculation for the annual flare feed rate for Methane is demonstrated. 

 VOC Emissionsc Flare Feed Rated

a Total VOC Emissions were determined by adding the Uncontrolled Streams for FIN TK-13 through TK-14 on the Tank Summary table.  Total Hydrocarbon Emissions 
were calculated as follows:
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CALCULATION OF FLARE FEED RATES FROM BLOWDOWNS

BORDOVSKY STABILIZATION FACILITY October 1 2011 through September 30 2012

BURLINGTON RESOURCES OIL & GAS COMPANY LP

Max BD Volume (scf/hr) 2,098
Max BD Volume (scf/yr) 50,352
Gas Density (lb/scf) 0.0644

Heating Inlet Gas
Valuea Weight Hourly Annual Hourly Annual

Constituent (Btu/lb) (%) (lb/hr) (T/yr) (MMBtu/hr) (MMBtu/yr)

Methane 23,861 19.8620% 26.84 0.32 0.63 14.97
Ethane 22,304 22.3210% 30.16 0.36 0.66 15.74
Propane 21,646 36.9060% 49.86 0.60 1.06 25.46
I-Butane 21,242 6.0700% 8.20 0.10 0.17 4.16
N-Butane 21,293 8.7640% 11.84 0.14 0.25 5.84
I-Pentane 21,025 1.3460% 1.82 0.02 0.04 0.82
N-Pentane 21,072 0.8020% 1.08 0.01 0.02 0.41
Cyclopentane 20,350 0.0000% 0.00 0.00 0.00 0.00
n-Hexane 20,928 0.0490% 0.07 0.001 0.001 0.04
Cyclohexane 20,195 0.0060% 0.01 0.0001 0.0002 0.004
Other Hexanes 20,928 0.1240% 0.17 0.002 0.003 0.08
Heptanes 20,825 0.0090% 0.01 0.0001 0.0002 0.004
Octanes 20,747 0.0000% 0.00 0.00 0.00 0.00
Nonanes 20,687 0.0000% 0.00 0.00 0.00 0.00
Decanes Plus 20,638 0.0000% 0.00 0.00 0.00 0.00
Benzene 18,172 0.0040% 0.005 0.0001 0.0001 0.004
Toluene 18,422 0.0010% 0.001 0.00002 0.00002 0.001
Ethylbenzene 18,658 0.0000% 0.00 0.00 0.00 0.00
Xylene 18,438 0.0000% 0.00 0.00 0.00 0.00

Totals: 2.83 67.53

a Heating values taken from Perry's Chemical Engineers' Handbook , Table 3-207 (pg. 3-155)

Methane (lb/hr) = Maximum BD Volume (Mscf/hr) * Gas Density (lb/scf) * Inlet Gas Weight %
Methane (lb/hr) = (2098 Mscf/hr) * (0.0644 lb/scf) * 19.86%
Methane (lb/hr) = 26.84 lb/hr

MMBtu/hr Methane = Methane Heating Value (Btu/lb) * Hourly Methane Emissions (lb/hr) * 98% of stream is combusted  / 10^6 
MMBtu/hr Methane = (23,861 Btu/lb) * (26.84 lb/hr) * 98% / (10^6)
MMBtu/hr Methane = 0.63 MMBtu/hr

MMBtu/yr Methane = Methane Heating Value (Btu/lb) * Annual Methane Emissions (T/yr) * (2,000 lb/T) * 98% of stream is combusted  / 10^6 
MMBtu/yr Methane = (23,861 Btu/lb) * (0.32 T/yr) * (2,000 lb/T) * 98% / (10^6)
MMBtu/yr Methane = 14.97 MMBtu/yr

  An example calculation for the annual flare feed rate for Methane is demonstrated. 

BD Emissionsb Flare Feed Ratec

b  Constituent Emission Rates were calculated from the known maximum blowdown volumes and density then proportioned wusing the Inlet Gas stream 
constituents weight percents.  An example calculation for Methane Emissions is as follows:

c  An example calculation for the hourly flare feed rate for Methane is demonstrated.  
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CALCULATION OF FLARE FEED RATES FROM FINs TK-1 THROUGH TK-11 AND TRUCK1 During Stabilizer Runtime

BORDOVSKY STABILIZATION FACILITY October 1 2012 through September 30 2013

BURLINGTON RESOURCES OIL & GAS COMPANY LP

TK-1 through TK-11 and TRUCK1 Total Emissions:a

VOC Emissions (lb/hr): 395.34
VOC Emissions (TPY): 303.02
Hydrocarbon Emissions (lb/hr): 559.58
Hydrocarbon Emissions (TPY): 428.90

Heating

Unstabilized 
Condensate Tanks 

Flash Gas
Valueb Weight Hourly Annual Hourly Annual

Constituent (Btu/lb) (%) (lb/hr) (T/yr) (MMBtu/hr) (MMBtu/yr)

Methane 23,861 10.26% 57.41 44.01 1.34 2,058.24
Ethane 22,304 13.98% 78.23 59.96 1.71 2,621.20
Propane 21,646 24.19% 135.36 103.75 2.87 4,401.71
I-Butane 21,242 7.89% 44.15 33.84 0.92 1,408.91
N-Butane 21,293 16.05% 89.81 68.84 1.87 2,872.99
I-Pentane 21,025 6.95% 38.89 29.81 0.80 1,228.44
N-Pentane 21,072 6.00% 33.57 25.73 0.69 1,062.68
Cyclopentane 20,350 0.00% 0.00 0.00 0.00 0.00
n-Hexane 20,928 1.89% 10.58 8.11 0.22 332.66
Cyclohexane 20,195 0.43% 2.41 1.84 0.05 72.83
Other Hexanes 20,928 3.40% 19.03 14.58 0.39 598.06
Heptanes 20,825 2.21% 12.37 9.48 0.25 386.95
Octanes 20,747 0.59% 3.30 2.53 0.07 102.88
Nonanes 20,687 0.16% 0.90 0.69 0.02 27.98
Decanes Plus 20,638 0.09% 0.50 0.39 0.01 15.78
Benzene 18,172 0.20% 1.12 0.86 0.02 30.63
Toluene 18,422 0.37% 2.07 1.59 0.04 57.41
Ethylbenzene 18,658 0.04% 0.22 0.17 0.004 6.22
Xylene 18,438 0.19% 1.06 0.81 0.02 29.27

VOC 70.65%

Total: 11.29 17,314.84

Total HC (lb/hr) = VOC Emissions (lb/hr) * (1/ VOC% of stream)
Total HC (lb/hr) = (303.02 lb/hr) * (1 / 70.65%)
Total HC (lb/hr) = 559.58 lb/hr

b Heating values taken from Perry's Chemical Engineers' Handbook , Table 3-207 (pg. 3-155)

MMBtu/hr Methane = Methane Heating Value (Btu/lb) * Hourly Methane Emissions (lb/hr) * 98% of stream is combusted  / 10^6 

MMBtu/hr Methane = (23,861 Btu/lb) * (57.41 lb/hr) * 98% / (10^6)

MMBtu/hr Methane = 1.34 MMBtu/hr

MMBtu/yr Methane = Methane Heating Value (Btu/lb) * Annual Methane Emissions (T/yr) * (2,000 lb/T) * 98% of stream is combusted  / 10^6 
MMBtu/yr Methane = (23,861 Btu/lb) * (44.01 T/yr) * (2,000 lb/T) * 98% / (10^6)
MMBtu/yr Methane = 2058.24 MMBtu/yr

TK-1 through TK-11 and TRUCK1 
Emissions c Flare Feed Rate d

a Total VOC Emissions were determined by adding the Uncontrolled Streams for FIN TK-1 through TK-11 and TRUCK1 on the Tank Summary table.  Total 
Hydrocarbon Emissions were calculated as follows:

c  Emission Rates were proportioned from the Total Hydrocarbon Emissions using the Unstabilized Condensate Tank Flash Gas stream constituents weight percents.

d  An example calculation for the hourly flare feed rate for Methane is demonstrated.

  An example calculation for the annual flare feed rate for Methane is demonstrated. 



CALCULATION OF FLARE FEED RATES FROM FINs TK-1 THROUGH TK-11 AND TRUCK1 During Stabilizer Downtime

BORDOVSKY STABILIZATION FACILITY October 1 2012 through September 30 2013

BURLINGTON RESOURCES OIL & GAS COMPANY LP

TK-1 through TK-11 and TRUCK1 Total Emissions:a

VOC Emissions (lb/hr): 330.85
VOC Emissions (TPY): 505.57
Hydrocarbon Emissions (lb/hr): 364.98
Hydrocarbon Emissions (TPY): 557.72

Heating

Unstabilized 
Condensate Tanks 

Flash Gas
Valueb Weight Hourly Annual Hourly Annual

Constituent (Btu/lb) (%) (lb/hr) (T/yr) (MMBtu/hr) (MMBtu/yr)

Methane 23,861 2.69% 9.82 15.00 0.23 701.51
Ethane 22,304 5.30% 19.34 29.56 0.42 1,292.24
Propane 21,646 21.38% 78.03 119.24 1.66 5,058.90
I-Butane 21,242 9.93% 36.24 55.38 0.75 2,305.71
N-Butane 21,293 21.59% 78.80 120.41 1.64 5,025.22
I-Pentane 21,025 10.69% 39.02 59.62 0.80 2,456.88
N-Pentane 21,072 9.43% 34.42 52.59 0.71 2,172.03
Cyclopentane 20,350 0.00% 0.00 0.00 0.00 0.00
n-Hexane 20,928 3.35% 12.23 18.68 0.25 766.23
Cyclohexane 20,195 0.77% 2.81 4.29 0.06 169.81
Other Hexanes 20,928 5.81% 21.21 32.40 0.44 1,329.01
Heptanes 20,825 4.25% 15.51 23.70 0.32 967.36
Octanes 20,747 1.27% 4.64 7.08 0.09 287.90
Nonanes 20,687 0.37% 1.35 2.06 0.03 83.53
Decanes Plus 20,638 0.24% 0.88 1.34 0.02 54.20
Benzene 18,172 0.35% 1.28 1.95 0.02 69.45
Toluene 18,422 0.72% 2.63 4.02 0.05 145.15
Ethylbenzene 18,658 0.08% 0.29 0.45 0.005 16.46
Xylene 18,438 0.42% 1.53 2.34 0.03 84.56

VOC 90.65%

Totals: 7.53 22,986.15

Total HC (lb/hr) = VOC Emissions (lb/hr) * (1/ VOC% of stream)
Total HC (lb/hr) = (330.85 lb/hr) * (1/ 90.65%)

Total HC (lb/hr) = 364.98 lb/hr

b Heating values taken from Perry's Chemical Engineers' Handbook , Table 3-207 (pg. 3-155)

MMBtu/hr Methane = Methane Heating Value (Btu/lb) * Hourly Methane Emissions (lb/hr) * 98% of stream is combusted  / 10^6 
MMBtu/hr Methane = (23,861 Btu/lb) * (9.82 lb/hr) * 98% / (10^6)
MMBtu/hr Methane = 0.23 MMBtu/hr

MMBtu/yr Methane = Methane Heating Value (Btu/lb) * Annual Methane Emissions (T/yr) * (2,000 lb/T) * 98% of stream is combusted  / 10^6 
MMBtu/yr Methane = (23,861 Btu/lb) * (15.00 T/yr) * (2,000 lb/T) * 98% / (10^6)
MMBtu/yr Methane = 701.51 MMBtu/yr

TK-1 through TK-11 and TRUCK1 
Emissions c Flare Feed Rated

a Total VOC Emissions were determined by adding the Uncontrolled Streams for FIN TK-13 through TK-14 on the Tank Summary table.  Total Hydrocarbon Emissions 
were calculated as follows:

c  Emission Rates were proportioned from the Total Hydrocarbon Emissions using the Stabilized Condensate Tank Off-Gas stream constituents weight percents.

d  An example calculation for the hourly flare feed rate for Methane is demonstrated.  

  An example calculation for the annual flare feed rate for Methane is demonstrated. 



CALCULATION OF FLARE FEED RATES FROM FINs TK-13 AND TK-14

BORDOVSKY STABILIZATION FACILITY October 1 2012 through September 30 2013

BURLINGTON RESOURCES OIL & GAS COMPANY LP

TK-13 through TK-14 Total Emissions:a

VOC Emissions (lb/hr): 283.57
VOC Emissions (TPY): 168.63
Hydrocarbon Emissions (lb/hr): 312.82
Hydrocarbon Emissions (TPY): 186.02

Heating

Accumulator Tank 
Condensate Tanks 

Off- Gas
Valueb Weight Hourly Annual Hourly Annual

Constituent (Btu/lb) (%) (lb/hr) (T/yr) (MMBtu/hr) (MMBtu/yr)

Methane 23,861 2.69% 8.41 5.00 0.20 233.84
Ethane 22,304 5.30% 16.58 9.86 0.36 431.04
Propane 21,646 21.38% 66.88 39.77 1.42 1,687.29
I-Butane 21,242 9.93% 31.06 18.47 0.65 768.99
N-Butane 21,293 21.59% 67.54 40.16 1.41 1,676.05
I-Pentane 21,025 10.69% 33.44 19.89 0.69 819.65
N-Pentane 21,072 9.43% 29.50 17.54 0.61 724.42
Cyclopentane 20,350 0.00% 0.00 0.00 0.00 0.00
n-Hexane 20,928 3.35% 10.48 6.23 0.21 255.55
Cyclohexane 20,195 0.77% 2.41 1.43 0.05 56.60
Other Hexanes 20,928 5.81% 18.17 10.81 0.37 443.41
Heptanes 20,825 4.25% 13.29 7.91 0.27 322.86
Octanes 20,747 1.27% 3.97 2.36 0.08 95.97
Nonanes 20,687 0.37% 1.16 0.69 0.02 27.98
Decanes Plus 20,638 0.24% 0.75 0.45 0.02 18.20
Benzene 18,172 0.35% 1.09 0.65 0.02 23.15
Toluene 18,422 0.72% 2.25 1.34 0.04 48.38
Ethylbenzene 18,658 0.08% 0.25 0.15 0.005 5.49
Xylene 18,438 0.42% 1.31 0.78 0.02 28.19

VOC 90.65%

Totals: 6.45 7,667.06

Total HC (lb/hr) = VOC Emissions (lb/hr) * (1/ VOC% of stream)
Total HC (lb/hr) = (283.57 lb/hr) * (1/ 90.65%)

Total HC (lb/hr) = 312.82 lb/hr

b Heating values taken from Perry's Chemical Engineers' Handbook , Table 3-207 (pg. 3-155)

MMBtu/hr Methane = Methane Heating Value (Btu/lb) * Hourly Methane Emissions (lb/hr) * 98% of stream is combusted  / 10^6 
MMBtu/hr Methane = (23,861 Btu/lb) * (8.41 lb/hr) * 98% / (10^6)
MMBtu/hr Methane = 0.20 MMBtu/hr

MMBtu/yr Methane = Methane Heating Value (Btu/lb) * Annual Methane Emissions (T/yr) * (2,000 lb/T) * 98% of stream is combusted  / 10^6 
MMBtu/yr Methane = (23,861 Btu/lb) * (5.00 T/yr) * (2,000 lb/T) * 98% / (10^6)
MMBtu/yr Methane = 233.84 MMBtu/yr

c  Emission Rates were proportioned from the Total Hydrocarbon Emissions using the Stabilized Condensate Tank Off-Gas stream constituents weight percents.

d  An example calculation for the hourly flare feed rate for Methane is demonstrated.  

  An example calculation for the annual flare feed rate for Methane is demonstrated. 

 VOC Emissionsc Flare Feed Rated

a Total VOC Emissions were determined by adding the Uncontrolled Streams for FIN TK-13 through TK-14 on the Tank Summary table.  Total Hydrocarbon Emissions 
were calculated as follows:
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CALCULATION OF FLARE FEED RATES FROM BLOWDOWNS

BORDOVSKY STABILIZATION FACILITY October 1 2012 through September 30 2013

BURLINGTON RESOURCES OIL & GAS COMPANY LP

Max BD Volume (scf/hr) 2,098
Max BD Volume (scf/yr) 50,352
Gas Density (lb/scf) 0.0644

Heating Inlet Gas
Valuea Weight Hourly Annual Hourly Annual

Constituent (Btu/lb) (%) (lb/hr) (T/yr) (MMBtu/hr) (MMBtu/yr)

Methane 23,861 19.8620% 26.84 0.32 0.63 14.97
Ethane 22,304 22.3210% 30.16 0.36 0.66 15.74
Propane 21,646 36.9060% 49.86 0.60 1.06 25.46
I-Butane 21,242 6.0700% 8.20 0.10 0.17 4.16
N-Butane 21,293 8.7640% 11.84 0.14 0.25 5.84
I-Pentane 21,025 1.3460% 1.82 0.02 0.04 0.82
N-Pentane 21,072 0.8020% 1.08 0.01 0.02 0.41
Cyclopentane 20,350 0.0000% 0.00 0.00 0.00 0.00
n-Hexane 20,928 0.0490% 0.07 0.001 0.001 0.04
Cyclohexane 20,195 0.0060% 0.01 0.0001 0.0002 0.004
Other Hexanes 20,928 0.1240% 0.17 0.002 0.003 0.08
Heptanes 20,825 0.0090% 0.01 0.0001 0.0002 0.004
Octanes 20,747 0.0000% 0.00 0.00 0.00 0.00
Nonanes 20,687 0.0000% 0.00 0.00 0.00 0.00
Decanes Plus 20,638 0.0000% 0.00 0.00 0.00 0.00
Benzene 18,172 0.0040% 0.005 0.0001 0.0001 0.004
Toluene 18,422 0.0010% 0.001 0.00002 0.00002 0.001
Ethylbenzene 18,658 0.0000% 0.00 0.00 0.00 0.00
Xylene 18,438 0.0000% 0.00 0.00 0.00 0.00

Totals: 2.83 67.53

a Heating values taken from Perry's Chemical Engineers' Handbook , Table 3-207 (pg. 3-155)

Methane (lb/hr) = Maximum BD Volume (Mscf/hr) * Gas Density (lb/scf) * Inlet Gas Weight %
Methane (lb/hr) = (2098 Mscf/hr) * (0.0644 lb/scf) * 19.86%
Methane (lb/hr) = 26.84 lb/hr

MMBtu/hr Methane = Methane Heating Value (Btu/lb) * Hourly Methane Emissions (lb/hr) * 98% of stream is combusted  / 10^6 
MMBtu/hr Methane = (23,861 Btu/lb) * (26.84 lb/hr) * 98% / (10^6)
MMBtu/hr Methane = 0.63 MMBtu/hr

MMBtu/yr Methane = Methane Heating Value (Btu/lb) * Annual Methane Emissions (T/yr) * (2,000 lb/T) * 98% of stream is combusted  / 10^6 
MMBtu/yr Methane = (23,861 Btu/lb) * (0.32 T/yr) * (2,000 lb/T) * 98% / (10^6)
MMBtu/yr Methane = 14.97 MMBtu/yr

  An example calculation for the annual flare feed rate for Methane is demonstrated. 

BD Emissionsb Flare Feed Ratec

b  Constituent Emission Rates were calculated from the known maximum blowdown volumes and density then proportioned wusing the Inlet Gas stream 
constituents weight percents.  An example calculation for Methane Emissions is as follows:

c  An example calculation for the hourly flare feed rate for Methane is demonstrated.  
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CALCULATION OF FLARE FEED RATES FROM FINs TK-1 THROUGH TK-11 AND TRUCK1 During Stabilizer Downtime

BORDOVSKY STABILIZATION FACILITY October 1 2013 through May 1 2014

BURLINGTON RESOURCES OIL & GAS COMPANY LP

TK-1 through TK-11 and TRUCK1 Total Emissions:a

VOC Emissions (lb/hr): 141.89
VOC Emissions (TPY): 184.18
Hydrocarbon Emissions (lb/hr): 156.53
Hydrocarbon Emissions (TPY): 203.18

Heating

Unstabilized 
Condensate Tanks 

Flash Gas
Valueb Weight Hourly Annual Hourly Annual

Constituent (Btu/lb) (%) (lb/hr) (T/yr) (MMBtu/hr) (MMBtu/yr)

Methane 23,861 2.69% 4.21 5.47 0.10 255.82
Ethane 22,304 5.30% 8.30 10.77 0.18 470.82
Propane 21,646 21.38% 33.47 43.44 0.71 1,842.99
I-Butane 21,242 9.93% 15.54 20.18 0.32 840.18
N-Butane 21,293 21.59% 33.79 43.87 0.71 1,830.88
I-Pentane 21,025 10.69% 16.73 21.72 0.34 895.06
N-Pentane 21,072 9.43% 14.76 19.16 0.30 791.33
Cyclopentane 20,350 0.00% 0.00 0.00 0.00 0.00
n-Hexane 20,928 3.35% 5.24 6.81 0.11 279.34
Cyclohexane 20,195 0.77% 1.21 1.56 0.02 61.75
Other Hexanes 20,928 5.81% 9.09 11.80 0.19 484.02
Heptanes 20,825 4.25% 6.65 8.64 0.14 352.66
Octanes 20,747 1.27% 1.99 2.58 0.04 104.91
Nonanes 20,687 0.37% 0.58 0.75 0.01 30.41
Decanes Plus 20,638 0.24% 0.38 0.49 0.01 19.82
Benzene 18,172 0.35% 0.55 0.71 0.01 25.29
Toluene 18,422 0.72% 1.13 1.46 0.02 52.72
Ethylbenzene 18,658 0.08% 0.13 0.16 0.002 5.85
Xylene 18,438 0.42% 0.66 0.85 0.01 30.72

VOC 90.65%

Totals: 3.22 8,374.57

Total HC (lb/hr) = VOC Emissions (lb/hr) * (1/ VOC% of stream)
Total HC (lb/hr) = (141.89 lb/hr) * (1/ 90.65%)

Total HC (lb/hr) = 156.53 lb/hr

b Heating values taken from Perry's Chemical Engineers' Handbook , Table 3-207 (pg. 3-155)

MMBtu/hr Methane = Methane Heating Value (Btu/lb) * Hourly Methane Emissions (lb/hr) * 98% of stream is combusted  / 10^6 
MMBtu/hr Methane = (23,861 Btu/lb) * (4.21 lb/hr) * 98% / (10^6)
MMBtu/hr Methane = 0.10 MMBtu/hr

MMBtu/yr Methane = Methane Heating Value (Btu/lb) * Annual Methane Emissions (T/yr) * (2,000 lb/T) * 98% of stream is combusted  / 10^6 
MMBtu/yr Methane = (23,861 Btu/lb) * (5.47 T/yr) * (2,000 lb/T) * 98% / (10^6)
MMBtu/yr Methane = 255.82 MMBtu/yr

TK-1 through TK-11 and TRUCK1 
Emissions c Flare Feed Rated

a Total VOC Emissions were determined by adding the Uncontrolled Streams for FIN TK-13 through TK-14 on the Tank Summary table.  Total Hydrocarbon Emissions 
were calculated as follows:

c  Emission Rates were proportioned from the Total Hydrocarbon Emissions using the Stabilized Condensate Tank Off-Gas stream constituents weight percents.

d  An example calculation for the hourly flare feed rate for Methane is demonstrated.  

  An example calculation for the annual flare feed rate for Methane is demonstrated. 



CALCULATION OF FLARE FEED RATES FROM FINs TK-1 THROUGH TK-11 AND TRUCK1 During Stabilizer Runtime

BORDOVSKY STABILIZATION FACILITY October 1 2013 through May 1 2014

BURLINGTON RESOURCES OIL & GAS COMPANY LP

TK-1 through TK-11 and TRUCK1 Total Emissions:a

VOC Emissions (lb/hr): --
VOC Emissions (TPY): --
Hydrocarbon Emissions (lb/hr): --
Hydrocarbon Emissions (TPY): --

Heating

Unstabilized 
Condensate Tanks 

Flash Gas
Valueb Weight Hourly Annual Hourly Annual

Constituent (Btu/lb) (%) (lb/hr) (T/yr) (MMBtu/hr) (MMBtu/yr)

Methane 23,861 10.26% -- -- -- --
Ethane 22,304 13.98% -- -- -- --
Propane 21,646 24.19% -- -- -- --
I-Butane 21,242 7.89% -- -- -- --
N-Butane 21,293 16.05% -- -- -- --
I-Pentane 21,025 6.95% -- -- -- --
N-Pentane 21,072 6.00% -- -- -- --
Cyclopentane 20,350 0.00% -- -- -- --
n-Hexane 20,928 1.89% -- -- -- --
Cyclohexane 20,195 0.43% -- -- -- --
Other Hexanes 20,928 3.40% -- -- -- --
Heptanes 20,825 2.21% -- -- -- --
Octanes 20,747 0.59% -- -- -- --
Nonanes 20,687 0.16% -- -- -- --
Decanes Plus 20,638 0.09% -- -- -- --
Benzene 18,172 0.20% -- -- -- --
Toluene 18,422 0.37% -- -- -- --
Ethylbenzene 18,658 0.04% -- -- -- --
Xylene 18,438 0.19% -- -- -- --

VOC 70.65%

Total: 0.00 0.00

Total HC (lb/hr) = VOC Emissions (lb/hr) * (1/ VOC% of stream)
Total HC (lb/hr) = (-- lb/hr) * (1 / 70.65%)
Total HC (lb/hr) = -- lb/hr

b Heating values taken from Perry's Chemical Engineers' Handbook , Table 3-207 (pg. 3-155)

MMBtu/hr Methane = Methane Heating Value (Btu/lb) * Hourly Methane Emissions (lb/hr) * 98% of stream is combusted  / 10^6 

MMBtu/hr Methane = (23,861 Btu/lb) * (-- lb/hr) * 98% / (10^6)

MMBtu/hr Methane = -- MMBtu/hr

MMBtu/yr Methane = Methane Heating Value (Btu/lb) * Annual Methane Emissions (T/yr) * (2,000 lb/T) * 98% of stream is combusted  / 10^6 
MMBtu/yr Methane = (23,861 Btu/lb) * (-- T/yr) * (2,000 lb/T) * 98% / (10^6)
MMBtu/yr Methane = -- MMBtu/yr

TK-1 through TK-11 and TRUCK1 
Emissions c Flare Feed Rate d

a Total VOC Emissions were determined by adding the Uncontrolled Streams for FIN TK-1 through TK-11 and TRUCK1 on the Tank Summary table.  Total 
Hydrocarbon Emissions were calculated as follows:

c  Emission Rates were proportioned from the Total Hydrocarbon Emissions using the Unstabilized Condensate Tank Flash Gas stream constituents weight percents.

d  An example calculation for the hourly flare feed rate for Methane is demonstrated.

  An example calculation for the annual flare feed rate for Methane is demonstrated. 



CALCULATION OF FLARE FEED RATES FROM FINs TK-13 AND TK-14

BORDOVSKY STABILIZATION FACILITY October 1 2013 through May 1 2014

BURLINGTON RESOURCES OIL & GAS COMPANY LP

TK-13 through TK-14 Total Emissions:a

VOC Emissions (lb/hr): 100.18
VOC Emissions (TPY): 60.18
Hydrocarbon Emissions (lb/hr): 110.51
Hydrocarbon Emissions (TPY): 66.39

Heating

Accumulator Tank 
Condensate Tanks 

Off- Gas
Valueb Weight Hourly Annual Hourly Annual

Constituent (Btu/lb) (%) (lb/hr) (T/yr) (MMBtu/hr) (MMBtu/yr)

Methane 23,861 2.69% 2.97 1.79 0.07 83.71
Ethane 22,304 5.30% 5.86 3.52 0.13 153.88
Propane 21,646 21.38% 23.63 14.19 0.50 602.03
I-Butane 21,242 9.93% 10.97 6.59 0.23 274.37
N-Butane 21,293 21.59% 23.86 14.33 0.50 598.05
I-Pentane 21,025 10.69% 11.81 7.10 0.24 292.58
N-Pentane 21,072 9.43% 10.42 6.26 0.22 258.55
Cyclopentane 20,350 0.00% 0.00 0.00 0.00 0.00
n-Hexane 20,928 3.35% 3.70 2.22 0.08 91.06
Cyclohexane 20,195 0.77% 0.85 0.51 0.02 20.19
Other Hexanes 20,928 5.81% 6.42 3.86 0.13 158.33
Heptanes 20,825 4.25% 4.70 2.82 0.10 115.10
Octanes 20,747 1.27% 1.40 0.84 0.03 34.16
Nonanes 20,687 0.37% 0.41 0.25 0.01 10.14
Decanes Plus 20,638 0.24% 0.27 0.16 0.01 6.47
Benzene 18,172 0.35% 0.39 0.23 0.01 8.19
Toluene 18,422 0.72% 0.80 0.48 0.01 17.33
Ethylbenzene 18,658 0.08% 0.09 0.05 0.002 1.83
Xylene 18,438 0.42% 0.46 0.28 0.01 10.12

VOC 90.65%

Totals: 2.30 2,736.09

Total HC (lb/hr) = VOC Emissions (lb/hr) * (1/ VOC% of stream)
Total HC (lb/hr) = (100.18 lb/hr) * (1/ 90.65%)

Total HC (lb/hr) = 110.51 lb/hr

b Heating values taken from Perry's Chemical Engineers' Handbook , Table 3-207 (pg. 3-155)

MMBtu/hr Methane = Methane Heating Value (Btu/lb) * Hourly Methane Emissions (lb/hr) * 98% of stream is combusted  / 10^6 
MMBtu/hr Methane = (23,861 Btu/lb) * (2.97 lb/hr) * 98% / (10^6)
MMBtu/hr Methane = 0.07 MMBtu/hr

MMBtu/yr Methane = Methane Heating Value (Btu/lb) * Annual Methane Emissions (T/yr) * (2,000 lb/T) * 98% of stream is combusted  / 10^6 
MMBtu/yr Methane = (23,861 Btu/lb) * (1.79 T/yr) * (2,000 lb/T) * 98% / (10^6)
MMBtu/yr Methane = 83.71 MMBtu/yr

c  Emission Rates were proportioned from the Total Hydrocarbon Emissions using the Stabilized Condensate Tank Off-Gas stream constituents weight percents.

d  An example calculation for the hourly flare feed rate for Methane is demonstrated.  

  An example calculation for the annual flare feed rate for Methane is demonstrated. 

 VOC Emissionsc Flare Feed Rated

a Total VOC Emissions were determined by adding the Uncontrolled Streams for FIN TK-13 through TK-14 on the Tank Summary table.  Total Hydrocarbon Emissions 
were calculated as follows:



Fa
ci

lit
y 

Id
en

tif
ic

at
io

n 
N

um
be

r 
(F

IN
)

N
um

be
r 

of
 

B
lo

w
do

w
ns

(p
er

 y
ea

r)

N
um

be
r 

of
 

B
lo

w
do

w
ns

(p
er

 h
ou

r)

V
ol

um
e 

pe
r 

E
ve

nt
(s

cf
)

G
as

 S
tr

ea
m

 
Sp

ec
ifi

c 
G

ra
vi

ty

G
as

 S
tr

ea
m

 
D

en
si

ty
 a

(lb
/s

cf
)

M
ax

 V
O

C
 

Pe
rc

en
ta

ge
 in

 G
as

 
(w

t%
)

B
en

ze
ne

 
Pe

rc
en

ta
ge

 in
 G

as
 

(w
t%

)

H
ou

rl
y 

E
m

is
si

on
 

R
at

e 
b

(lb
/h

r)

A
nn

ua
l 

E
m

is
si

on
 R

at
ec

(T
/y

r)

H
ou

rl
y 

E
m

is
si

on
 

R
at

eb

(lb
/h

r)

A
nn

ua
l 

E
m

is
si

on
 

R
at

ec

(T
/y

r)

C
O

M
P-

1-
B

D
16

1
20

98
0.

84
26

0.
06

44
60

%
0.

01
%

81
.0

7
0.

65
0.

01
0.

00
01

a
G

as
 st

re
am

 d
en

si
ty

 is
 c

al
cu

la
te

d 
as

 fo
llo

w
s:

(2
8.

96
 lb

/m
ol

e)
 / 

(3
79

 sc
f/m

ol
e)

 *
 (0

.8
42

6)
 =

 0
.0

64
 lb

/s
cf

b
H

ou
rly

 b
lo

w
do

w
n 

V
O

C
 e

m
is

si
on

 ra
te

s a
re

 c
al

cu
la

te
d 

as
 fo

llo
w

s:
V

O
C

 (l
b/

hr
) =

 (1
 b

lo
w

do
w

n/
hr

) *
 (2

,0
98

 sc
f/b

lo
w

do
w

n)
 *

 (0
.0

64
 lb

/s
cf

) *
 (6

0.
00

%
) =

 8
1.

07
 lb

/h
r

c
A

nn
ua

l b
lo

w
do

w
n 

V
O

C
 e

m
is

si
on

 ra
te

s a
re

 c
al

cu
la

te
d 

as
 fo

llo
w

s:
V

O
C

 (l
b/

hr
) =

 (1
6 

bl
ow

do
w

s/
yr

) *
 (2

,0
98

 sc
f/b

lo
w

do
w

n)
 *

 (0
.0

64
 lb

/s
cf

) *
 (6

0.
00

%
) /

 (2
,0

00
 lb

/T
) =

 0
.6

5 
T/

yr

N
ot

e:
 E

le
ct

ric
ity

 d
riv

en
 e

ng
in

es
, s

o 
no

 st
ar

te
r v

en
t.

Po
te

nt
ia

l t
o 

E
m

it 
(P

T
E

)

C
A

L
C

U
L

A
T

IO
N

 O
F 

C
O

M
PR

E
SS

O
R

 E
N

G
IN

E
 B

L
O

W
D

O
W

N
 P

O
T

E
N

T
IA

L
 T

O
 E

M
IT

B
O

R
D

O
V

SK
Y

 S
T

A
B

IL
IZ

A
T

IO
N

 F
A

C
IL

IT
Y

 O
ct

ob
er

 1
 2

01
3 

th
ro

ug
h 

M
ay

 1
 2

01
4

B
U

R
L

IN
G

T
O

N
 R

E
SO

U
R

C
E

S 
O

IL
 &

 G
A

S 
C

O
M

PA
N

Y
 L

P

V
O

C
B

en
ze

ne



L
H

V
a

H
ou

rl
y

A
nn

ua
l

E
m

is
si

on
 

H
ou

rl
yb

A
nn

ua
lc

E
PN

FI
N

(B
tu

/s
cf

)
(M

M
B

tu
/h

r)
(M

M
B

tu
/y

r)
Po

llu
ta

nt
Fa

ct
or

s 
U

ni
ts

(lb
/h

r)
(T

/y
r)

FL
-1

FL
-1

1,
63

9
2.

83
67

.5
3

C
O

0.
27

55
lb

/M
M

B
tu

0.
78

0.
01

C
om

pr
es

so
r B

D
N

O
X

0.
13

80
lb

/M
M

B
tu

0.
39

0.
00

5

PM
--

 d
--

--
--

SO
2

0.
6

lb
/M

M
sc

f
0.

00
1

0.
00

00
1

V
O

C
5.

5
lb

/M
M

sc
f

0.
01

0.
00

01

B
en

ze
ne

0.
00

21
lb

/M
M

sc
f

0.
00

00
04

0.
00

00
00

04

a
W

as
te

 g
as

 st
re

am
 lo

w
er

 h
ea

tin
g 

va
lu

e 
w

as
 d

et
er

m
in

ed
 b

y 
ta

ki
ng

 a
 ra

tio
-e

d 
va

lu
e 

of
 th

e 
LH

V
 o

f e
ac

h 
w

as
 g

as
 st

re
am

 b
as

ed
 o

n 
flo

w
 ra

te
.

b

C
O

 (l
b/

hr
) =

 (
H

ou
rly

 W
as

te
 G

as
 F

lo
w

 R
at

e,
 M

M
B

tu
/h

r)
 *

 (E
m

is
si

on
 F

ac
to

r, 
lb

/M
M

B
tu

)

C
O

 (l
b/

hr
) =

 (
2.

83
 M

M
B

tu
/h

r)
 *

 (0
.2

75
5 

lb
/M

M
B

tu
)

= 
0.

78
lb

/h
r C

O

V
O

C
 (l

b/
hr

) =
 (

H
ou

rly
 W

as
te

 G
as

 F
lo

w
 R

at
e,

 M
M

B
tu

/h
r)

 *
 (E

m
is

si
on

 F
ac

to
r, 

lb
/M

M
B

tu
)

V
O

C
 (l

b/
hr

) =
 (

2.
83

 M
M

B
tu

/h
r)

 / 
(1

,6
39

 B
tu

/s
cf

) *
 (5

.5
 lb

/M
M

B
tu

)
= 

0.
01

lb
/h

r V
O

C

c
A

n 
ex

am
pl

e 
ca

lc
ul

at
io

n 
fo

r a
nn

ua
l C

O
 e

m
is

si
on

s f
or

 E
PN

 F
L-

1 
fo

llo
w

s:
C

O
 (T

/y
r)

 =
 (

A
nn

ua
l W

as
te

 G
as

 F
lo

w
 R

at
e,

 M
M

B
tu

/y
r)

 *
 (E

m
is

si
on

 F
ac

to
r, 

lb
/M

M
B

tu
) *

 (1
 T

 / 
2,

00
0 

lb
)

C
O

 (T
/y

r)
 =

 (
00

,0
67

.5
3 

M
M

B
tu

/y
r)

 *
 (0

.2
75

5 
lb

/M
M

B
tu

) *
 (1

 T
 / 

2,
00

0 
lb

)
= 

0.
01

T/
yr

 C
O

d
Th

e 
pr

oc
es

s f
la

re
s a

re
 sm

ok
el

es
s p

er
 4

0 
C

FR
 §

60
.1

8 
re

qu
ire

m
en

ts
; t

he
re

fo
re

, P
M

 e
m

is
si

on
s a

re
 n

eg
lig

ib
le

.

Em
is

si
on

 F
ac

to
rs

 fo
r C

O
 a

nd
 N

O
X
 a

re
 b

as
ed

 u
po

n 
th

e 
D

ra
ft 

TN
R

C
C

 G
ui

da
nc

e 
D

oc
um

en
t f

or
 F

la
re

s a
nd

 V
ap

or
 O

xi
di

ze
rs

 (d
at

ed
 1

0/
00

) f
or

 n
on

-a
ss

is
te

d 
hi

gh
-B

tu
 fl

ar
es

.  
A

n 
ex

am
pl

e 
ca

lc
ul

at
io

n 
fo

r h
ou

rly
 C

O
 e

m
is

si
on

s f
or

 E
PN

 F
l-1

 fo
llo

w
s:

Th
e 

Em
is

si
on

 F
ac

to
rs

 fo
r V

O
C

 a
nd

 S
O

2 w
er

e 
ba

se
d 

up
on

 A
P-

42
 T

ab
le

 1
.4

-2
 a

nd
 th

e 
Em

is
si

on
 F

ac
to

r f
or

 B
en

ze
ne

 is
 fr

om
 T

ab
le

 1
.4

-3
 (d

at
ed

 7
/9

8)
.  

  A
n 

ex
am

pl
e 

ca
lc

ul
at

io
n 

fo
r h

ou
rly

 V
O

C
 

em
is

si
on

s f
or

 E
PN

 F
L-

1 
fo

llo
w

s:

B
U

R
L

IN
G

T
O

N
 R

E
SO

U
R

C
E

S 
O

IL
 &

 G
A

S 
C

O
M

PA
N

Y
 L

P

W
as

te
 G

as
 F

lo
w

 R
at

e
Po

te
nt

ia
l t

o 
E

m
it

D
es

cr
ip

tio
n

H
ig

h 
Pr

es
su

re
 F

la
re

 

SM
SS

- F
L

A
R

E
 W

A
ST

E
 G

A
S 

C
O

M
B

U
ST

IO
N

 E
M

IS
SI

O
N

S

B
O

R
D

O
V

SK
Y

 S
T

A
B

IL
IZ

A
T

IO
N

 F
A

C
IL

IT
Y

 O
ct

ob
er

 1
 2

01
3 

th
ro

ug
h 

M
ay

 1
 2

01
4



CALCULATION OF FLARE FEED RATES FROM BLOWDOWNS

BORDOVSKY STABILIZATION FACILITY October 1 2013 through May 1 2014

BURLINGTON RESOURCES OIL & GAS COMPANY LP

Max BD Volume (scf/hr) 2,098
Max BD Volume (scf/yr) 50,352
Gas Density (lb/scf) 0.0644

Heating Inlet Gas
Valuea Weight Hourly Annual Hourly Annual

Constituent (Btu/lb) (%) (lb/hr) (T/yr) (MMBtu/hr) (MMBtu/yr)

Methane 23,861 19.8620% 26.84 0.32 0.63 14.97
Ethane 22,304 22.3210% 30.16 0.36 0.66 15.74
Propane 21,646 36.9060% 49.86 0.60 1.06 25.46
I-Butane 21,242 6.0700% 8.20 0.10 0.17 4.16
N-Butane 21,293 8.7640% 11.84 0.14 0.25 5.84
I-Pentane 21,025 1.3460% 1.82 0.02 0.04 0.82
N-Pentane 21,072 0.8020% 1.08 0.01 0.02 0.41
Cyclopentane 20,350 0.0000% 0.00 0.00 0.00 0.00
n-Hexane 20,928 0.0490% 0.07 0.001 0.001 0.04
Cyclohexane 20,195 0.0060% 0.01 0.0001 0.0002 0.004
Other Hexanes 20,928 0.1240% 0.17 0.002 0.003 0.08
Heptanes 20,825 0.0090% 0.01 0.0001 0.0002 0.004
Octanes 20,747 0.0000% 0.00 0.00 0.00 0.00
Nonanes 20,687 0.0000% 0.00 0.00 0.00 0.00
Decanes Plus 20,638 0.0000% 0.00 0.00 0.00 0.00
Benzene 18,172 0.0040% 0.005 0.0001 0.0001 0.004
Toluene 18,422 0.0010% 0.001 0.00002 0.00002 0.001
Ethylbenzene 18,658 0.0000% 0.00 0.00 0.00 0.00
Xylene 18,438 0.0000% 0.00 0.00 0.00 0.00

Totals: 2.83 67.53

a Heating values taken from Perry's Chemical Engineers' Handbook , Table 3-207 (pg. 3-155)

Methane (lb/hr) = Maximum BD Volume (Mscf/hr) * Gas Density (lb/scf) * Inlet Gas Weight %
Methane (lb/hr) = (2098 Mscf/hr) * (0.0644 lb/scf) * 19.86%
Methane (lb/hr) = 26.84 lb/hr

MMBtu/hr Methane = Methane Heating Value (Btu/lb) * Hourly Methane Emissions (lb/hr) * 98% of stream is combusted  / 10^6 
MMBtu/hr Methane = (23,861 Btu/lb) * (26.84 lb/hr) * 98% / (10^6)
MMBtu/hr Methane = 0.63 MMBtu/hr

MMBtu/yr Methane = Methane Heating Value (Btu/lb) * Annual Methane Emissions (T/yr) * (2,000 lb/T) * 98% of stream is combusted  / 10^6 
MMBtu/yr Methane = (23,861 Btu/lb) * (0.32 T/yr) * (2,000 lb/T) * 98% / (10^6)
MMBtu/yr Methane = 14.97 MMBtu/yr

  An example calculation for the annual flare feed rate for Methane is demonstrated. 

BD Emissionsb Flare Feed Ratec

b  Constituent Emission Rates were calculated from the known maximum blowdown volumes and density then proportioned wusing the Inlet Gas stream 
constituents weight percents.  An example calculation for Methane Emissions is as follows:

c  An example calculation for the hourly flare feed rate for Methane is demonstrated.  
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